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® Physiologically active substance tan-931. Its derivatives, their production and 

® A novel compound of the formula (I): 
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(I) 



wherein R, Is optionally esterified or amidated carbowi- b ta q 

hydrogen or alkyl" A is fcrmvl h^dro^Inin^JT i ^ l' " ^ °'' ^'^^^ent and are 

thereof, which 7s i^^m^rj ° h-I? °' °^ halogen, or a salt 

producing the com^nd " Te ZZTo) Td ^ Jm^ intermediate of its production. Processes for 

the compouno of the formula (I) Tholn Tfs tor^Tfl v'"'' h h ^ component 

Penicillium funiculosum capable for or^nLt L " ^ thereof as well as 
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PHVS,0.00,«^V *CT,VH SUBSTANCE T»^. „s OEHIVATIVES. THE.R PROO«CT,ON «<0 USE 

FIELD OF THE INVENTION 

BACKGROUND OF THE INVENTION 
_ . es.gen .epe.e. 

aroir irS^^^^^^^^ ^'^'c. can be treated or prevented by an 

ovary syndrome, prostatomegaly id^^e ZTfuZ V"^'''' °1 "^^^ °' Polycystic 
for control of conception. Pa^cu Jy irtlifcare* b^f "'"'"""^"^^ 
be used instead of a conventional trek^^entsuch i breast cancer, .t .s said ttiat an aromatase inhibitor can 

As investigational drugs vSiich i?rubL.S^ , ovariectomy, adrenalectomy and tt,e like, 
treatment of breast cancef ai^d SL^ke t^erJ^ « T '^""^ ^ ^"'"^""^ Purpose of 

drugs such as 4-hydroxyandrostenedr" "^^^^^^^^ ^"^'^ ^ aminoglutethimide. steroidai 

problem that it inhibits various enzymes whS ir^Ttrbio^^^^^^ T^'' ^'"°9'"t«^'^""'de has such a 
of steroidal drugs, it is oresumL ^=,7 ^ biosynthesis of steroid hormones. And. in the case 

accompanied as Side effect P^amiacological activities characteristic of steroids must S 

succeeded in isolation of a compound haw^a^o,f.?r« X« have 

mold and have found that the <^r^plnTZZ^,Tl":j^''^Z ^ 

inventors have studied on the structire of ^ . t^!^^^ "'ammal. Further, the present 

non-steroidal compound. Furtht^ore 1 prSTinvtn^^f' 'T' ""^""-^ ' 

found that they have aromatase inhibiting acti^^ * '^^^ synthesized its derivatives and have 
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OBJECTS OF THE INVENTION 
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andSdenVati.*' Physiologically active substance TAN.931 

and^dertiVeT °' '° ^ P^-ss for producing the substance TAN-931 

producing the novXU^rgic^ry^^Sj^^^^^^^^^ ^ -'croorganism which is capable of 

silled r«,:rf^~^^^^ °^ P-ent invention will become apparent to those 
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SUMMARY OF THE INVENTION 



According to the present invention, there are provided- 
(1) A compound-of the formula (I): 
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hydrogen or alkyl. A .5 formyl. hydroxy.mmomethyl or carboxyl; and X is hydrogen or halogen, or a salt 

and X !hj2?cre7^r93ir ''^ ^ ^ ^^^^^^en. A is formyl 

(3) A compound of the formula (II): 
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(5) A process for the production of the compound TAN-931 or its salt which comorises cuitnri'nn » 

in'rSZ'""H'"°?'"' I? ^"""^ ''^""^"""'^ being capable of produdng LZpound^^^^^^^^ 
i"'^ *° accumulate the compound and collecting if 

^) Peniciilium funiculosum being capable of producing the compound Ta'n-931- 

sublecSgVcomSuId^^rrnJrj^^^^^^^^ °' °^ ^ ^^^^^^ -^P"- 
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(III) 



COOH 



r/fo^ulaf " "^""^ " ' '"^^ *° " '"^ P^--"-- of a compound of 

R5OH 

(8) A process for producing a compound of the formula (IV): 
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(VII) 



OR4 COOif — Ri 



impound ^r^/fo^l^ ^ atove: x' is ha/ogen. or a sait thereof which 
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comprises reacting a 
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(VI) 
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(VIIIJ 



HC=NOH ^1 



OH3 P OR2 
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(VI) • 



wherein R, . Rj. R3. R. and X are as defined above, or a salt thereof with hydroxylamine- (12) A orocess for 
producing a compound of the formula (IX): yi<*mine, a process for 
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Wherein R,. R,. Rg. r, and x' are as defined above; A is formyl or carboxyl. or a salt thereof which 
compnses reacting a compound of the formula (IX)': 
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Wherein R,. R,. R3, R* and a' are as defined above, or a salt thereof with N-haJogenosuccinlmide. 
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DETAILED DESCRIPTION OF THE INVENTION 

..H B formulas, as the esterified carboxyl of the optionally esterifled carboxyl represented by R, 

rh,.^l"irr. T-^"'®' ^'^^^^ ^'^ (^-g- T'ethyl. ethyl, n-propyl. l-p^py 

mtm«iv ' '-^^"y'* ^'=-> ^^'^'^ '"^y substituted with C,-C, aL^Tg 

S 2^.1. '^■k"'^T'^' °' ^^-S- P'^^^^^'y'' «^^-) ^^^'^^^ '"^y be substituted w.th' 

C1-C3 alkoxy such as above, nftro or halogen (e.g.. chlorine, bromine, fluorine, iodine, etc.) As the above 
optional esterified carboxyl. particularly, carboxyl. carboxyl esterifled with C,-C« alky , cLbo^, eLlfied 
Tl^i'tl alkoxy (e.g.. methoxymethyl. ethoxymeth^. propoxymry, 

yethyl. ethoxyethyl. propoxyethyl. methoxypropyl. ethoxypropyl. propoxypropy^ etc.). c^boxyf eS^ed 
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With benzyl and the like are preferred 

R,s and fl„ together w,-th the nitrogen TnT « whi^^^^^^^^^ ■^°^'"-R. (where!; 

or more hetero atoms such as O. S. N and the HteV /^r^ ^ ""^ ^'^''^'^ '"av contain one 

optiona/ly subsWtuted with ary.) and the like SSmaiH J ?1 ^\^ormula: -CONHR.. (wherein R„ is 
exemplified with respect to the 'above esterified and IV?'? ^"^^ "^^'^ '"^'"'^^ t''^^^ « 

hexy are prefen-ed. As the above C-C^ alkenyTth^e !S f!" ' '^^'*?"'^r'y- ""^'^y'- ^^V'- i-Propyl and n- 
2-buteny(. 3.methy/-3-butenyl. 1,3^tJSdienvl 1 3 n!,^H , T^'®' ^'"y'' ^'y'' 'sopropenyl. 1-propenyl 
An,ong them. alkenyi^part/cuF^raiS is pX^'^ / '^''^--^'-y' -d 'the' like. 

the nng formed by R,s and R,« together wiJh ft^ nifroatn Im , w -CONR,sR,s. examples of 

(1-pyrrolidinyl). piperidino and the like >Zna th^m 1 morpholino. piperazino. pyn-olidino 

subs«tuent Of the above optionanysubs^^ pyrrolidine are preferri' As tJ: 

methyl, ethyl, ,-propyl. etc.) and a group of the formula -NR ^ ^ h = ' ^''^"'P'^' ^"^V' (e.g.. 

d.fferent and are hydrogen or C.-Ca afM). Exl^lTs of C ^ ^.l^^ or 
Wiose as exemplified with respect to the^ovTSTS altl tS .oS '^'''fT'^ '"^'^de 
limited to a specific position. ' ^® P°«f°" *e substituent of the aryl is not 

bam^rdi't^cr J^^^^^^^ "^^^^^ '-'-^^ -^-ov.. CC. ^ky-car. 

methylphenylcarbamoyl. Pyrrolid7onca;bonyl and t^^^^^ -orpholinocarbonyi. piperLnocar^S^. 

R3'. ~d .ky. represented by R.' and 

to the above esterified carboxyl As ihB ^,Zt^?^\.T^ ^ exemplified with resoert 

C,-C3 aitoxy (e.g.. methoxjr'etho^y*^:;"^^ t^^^^^^^^^^^ "^^^ 
and the like. Among them. C-Ca alkoxv fe a m^th^t.: ^ oPfo"ally substituted with methoxy or nifro 

AS C,-C3 alkyl represen ed bfRs tl^^S'^eT^' ''""'^ 
and, among them, methyl is preferred!" ' ""^^y'' "-P^°Py'. '-propyl and the like 

As halogen represented bv X and y' \^c,r^ z 
particularly, chlorine is preferred. Further X a^d x'^^J'nrfr^^*' ^'"""'"^ and. 

following partiaJ structural formulas Of the Lve^l^u^^^^^^^^ ^ °' ' ^ - the 
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In the present invention, examples of the 
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compounds; 



compounds of the fom^ulas (0 and (II) include the following 
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COOH 



COOCH- 



CCX3Ca20CH3 
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CONHCH- 
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H U 
H H 
H H 



H CHO H 
H CHO H 
H CHO H 



H H CHO H 



H H CHO H 

H H CHO H 

H H CHO H 

H CHO H 

H CHO H 

H CHO H 



H H CHO H 

H H CHO H 

H H CHO H 

B H CHO H 

H H CHO H 

CH-, H CHO H 
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Compound No. 
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^2 


R3 


R4 
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CH-MOH 


H 


22 


COOH 


H 


H 


H 


COOH 


. 5-Cl 


27 


COOH 


H 


H 


H ' 


CHO 


S-Cl 



20 



25 




(II) 



30 



1 Compound No.. 


. ^1 


^2' 


R3' 




X 
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COOH 
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CH3 
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COOCH2OCH3 
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COOCH2OCH3 


CH2OCH3 
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•CON(CH3)2 
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Growth on various culture media 



ss 



(1) Malt extract agar medium 

The strain grows vigorously on this medium and forms colonies of 3 to 4 cm in 

8 



diameter at 28 ' C after 
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2 weeks. String-like mycelia form the colony having a slightly raised surface with an irro„ . 

aerial hyphae develops well and formation of confdia are sKtferrorThTc^^^^^^^^ P-phery The 

green and the periphery thereof is yellow The back is n^tJ f^n tZ T center of the colony ,s dark 

(2) Potato-glucose agar medium 

,« o ^! ^^fl" ^^^"^ vigorously on this medium and forms colonies of 3 to 4 cm in diameter at 28 ' C aft^r 
ro Z weeks. Mycelia form the colony having a slightly raised surface with an Trre^Tr peH^^^^^^ 
development of aerial hyphae and formation of conidia are very well The whole ^nn!ll ^'^''J'^^'^- 
tan aerial hyphae at the center part thereof. The back is tan :Z^::ro:: c^:^^l^^''' "'"^ 

15 (3) Czapek agar medium 
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(4) Oatmeal agar medium 

The strain grows vigorously on this medium and forms colonies of 5 cm in diameter at 28*0 for 2 
weeks. Fluffy mycelia form the colony having with a much raised surface wrth S^S eSension T^e 

clZ'^ZlT/ .^^-'^"--^ °^ ^VP-^ae formation of co.Srare medtm. 

center of the colony ,s brown and the periphery is pale yellow green. The back is pale yellow green 

Morphology 

Conidiophore: 50 - 130 urn . somewhat irregularly branched 

« M I":"" "P®" 5^^®^ Pl^'alide (symmetric fungi) 

Metufa-- 1 .5 - 2.0 um X 9 - 1 0 urn . rough, verticil formed by 6 - 8 metula 
Phialide: 1 - 1.6 um x 9 - 10 am , rough verticil formed by 4 - 6 phialide 

Conidia: oval. 1 .5 - 2.2 um ^' aiue 

^ w ""^'^""^i'?? ^""^ properties with the identification key in page 51 of "Isolation Cultivation and 

S?iS,° t^: cL^thT*- r r •'"'^'^^^ ^ ^'^^Sawa (ishiy^ Shuppali Sus^^^ 
n^o«li« M ^ * *° Penieillium . Further, upon collation with the 

(19S T?e ^;;;Ls°I Zj""r ^22^ "''""''^ K.BrRi5irit al.. "A Manual of the PenSllS" 
io Sm^tfor^ Company), this strain belongs to Biverticillata-Symmetnca Section. In view of 

« 11^ cT.Zlri °' '^''''"^ conidiophor e on the colony and the like, the strainLs 

Sulosum f^o £74^:^^^° "T^'T ^'^"'"^""^ ^ Peniciliium 

Rinicu osum No. 8974. Furthemnore. when this strain was cultured in comparison with Peniciliium 

ftinj^^lFO 6585 strain, no difference in taxonomical properties was obse^^^ 

Osak? nrorun^S^S?^ funiculosum No. 8974 strain has been deposited with Institute for Fem,entation. 
Se^^/in i 1^ -f cf'^'^" °* ^2076 since April 27. 1988 and the microorganism has 

Si Tr'S^alJ^i ^9^"^ °^ '"-^"^"^ Science and Technology 

Japan (FRl. 1-3. H.g«hi l-chome. Tsukuba-shi. Ibaragi-ken. Japan) based on Budapest treaty under the 
accession number of FERM BP-1873 since May 9, 1988. 

.n.^^^Z^^' properties of microorganisms, mold of Peniciliium can be mutated naturally or by a mutatina 
agent. In the process of the present invention, there can be used all the microorganisms which are^apS 
for producmg the physiologically active substance TAN-931 including various mutants obtained bj to^ 
example, .rrad.aton of radiation such as X-ray. ^ ray. ultraviolet ray the like. treaLent ^th v^ous 
agents or cult,vat.on on media containing agents and other mutation techniques, or even natur^ mu^a^S^ 
The culture medium used in the present invention may be a liquid or solid culture medium so as it 
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contains nutrients uMzed bv ths ^ram u«..,« 

assimilable carbon source, i a^siSle n^r' '"^^ P^duction. a liquid medium is suitable An 
Priateiy added to the medium. Z^B cibon S^^^^ ^^^^^^ ""t"ents are appro" 

starch, glycerin, mannitol. sorbitol. fa^a^S oils (e a sov bel^ ? 'T''^ ^e^n. 

5 chicken oil. etc.) various fatty acids (e.g" lauric add mvnsr.rL n'! °- - °"- '^d 

etc.) and, as the nitrogen source, there c^TjT^^^^^^^ f^<^- ^'^^'^ acid, oleic acid 

com steep liquor; peptone, cottonseed flour^SiTes umrL^-n ' ^"^^ 

ammonium chloride, aoimonium nitrate. aLontm a^etete l^nTZV^'f. -"'f^^^- 
appropriately used salts containing sodlLmTote^L cSS'.n, 1 ^^^'^ ^'^ be 

'0 such as iron, manganese, zinc. coLt. nicSl ^fmLTke J^r', oS^Z""" ""5 °' 

salts of organic acids such as acetic acin ■!. P^^osphonc acid, boric acid and the like 

glutamic acid, aspartc acid. JanTne lySe Se m^? ^^'''«°"- ^'"O acids (e^ 

tripeptides. etc.). vitamins (e.g.. B. X^^^iiTii^T^ TlnT''^: ""P"'*^ ^'Pepfde's 
and their derivatives) and the like can be aSed oT^ouL mtt T^"" f P^^'^'d-ne 
organic acid, an alkali, a buffer and the Ukelan tlZl Jor L^^^ °' '^^"^"^ P"' ^ '"°^ganic or 
amount of fats and oils, a surfactant or the like^n be addS °' antifoaming. a suitable 

.e i^rrbreVpSj p:rss7roir"fh^ sij^^nrm^^^^^^ — — - 

cultural conditions depend on the state and rnmr,n -« submerged culture is preferred. Of course 

^0 method and the like. Ssual °y. C c^Tbe ^.^^^s^^ T °' <="t 

about 3 to 10. Particularly, such conditions StheTemLa^^^^^ 'V° '""'^ P'^ 

the initial pH is about 4 to 6 are preferred AlZunh thl ^"^^^ of culturing is 20 to 30 'C and 

various conditions, preferably, the SftLrg is con^^^ "="""""9 depend on the above 

cally active substance is obtaned UsSJiv t^e npHn^ "ntil a maximum concentration of the physiologi- 
5 Shaking or aerobic agitation cult^e ^ '^"""''^ "^'^ 2 to 14 days in the case of 

substance in the supernatant and cells. rSpeStS 5owe"er in mrf:^''"°" °' '° ^^'^ 

to directly add an organic solvent such as metiSnm T ^ ^® '""^f' advantageous 

purify the substance in the resulting eSLt ' °' ^« *° to 

In order to collect the compound TAN-q-^i fmm fK= 
substance, a conventional separatiranrpu^f cS method ,o "T°"' ^ ^'^'^''^ 

be appropriately employed. For exam^e K cX e^ofov^^? '^^^^ ^ 

solubilities of the substance and impurkSs a^^r^aorSrn^ . the difference between 

activated cariDon. nonionic high porous Js^n stcroell.d T'*"^''*'''^ "^'"^ "^^'^^^ '"^h as 

alone or in combination thereof. ^'"'"'"^ ^d the like. They can be employed 

micrl^e^™ P-uced in .e culture, .stiy. 

substance is extracted with an organic solvent f^om tSe^^^^Lrf""' T*"""^^'"" °' ^« ^^d the 
the substance can be obtained by directiv Sdina an oro ? s^P^^^atant. respectively. Alternatively, 

dissolving the compound rAN.B31 suZ Z mlLT ^^^'^ :°T; "^'"^ "P-^'« ^ 

extract the compound. memanol. acetone or ethyl acetate and agitating the mixture to 

micr^^birce^nlVrr::^^^^^^^ ^-"-^^ «^ate or 

alcohols such as isobutanol. n-^^^, iTeS^oItd ^"e ,ik^ ^f' ^^^^^^^ ^d the like 

rofom,. methylene chloride and the like k^onT^Lr ' ^^'°9®"ated hydrocarbons such as ohlo- 

The extract containing the compound Sf i. n'T k ^"d the like. 

3em,an:)^"Se°adsrb^e.^S^^ manufactured by E. Merck AG in West 

oxalic acid or the like, or a sm^l amfunt" oi ui I^Sd LZ lT.T^ T f ^'d. 

As the developing solvent, in general, there c^ be usS a co^l dunng development 
non-poiar organic solvent, for example, a mixed s^^vent ^f ml f'"^*""" °' ^ "^'^ and a 

or ethyl acetate and o-hexane. That Is, ZtX^'TjAttt^'' '^^TT °' -"^"^^'^^ '^^'-de. 
developing witii a solvent having less polant! SZen ara^uau! il '^■'^T'' '"'P""*'"^^ "y initially 

When the amount of impurities is smS ^T, n„ JSf '"creasing tiie ratio of a polar solvent 
difference between solubilities of the subsTa^ce^dTe iS^^uritie ° f ^ "^^^'^ utilizing the 

methylene chloride, ethyl acetate, acetic acid ifkr^n! or' ^T"^" '^'ilorofonT,. 

auia ana tne like aione or m combination thereof. 
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On the other hand, when the amount and kind of impurities is large and many, the compound TAN-931 
can be punfied by repetition of the above chromatography. 

Furilier. as one specific example, the substance can be purified as described in Example hereinafter. 
th« L« ^ <=" solufcn .s neutralized and filtered by using a filter aid such as Hyflo Super-Cel or 
brnti t 2nl T " """^^ ""^ ^'^^^"^'^ ^*th ethyl acetate Or. tEe cuJure 

mTlrl irfiSLTh '° ^'^'^^^ '"^^^^^l °^ After extraction with agitation, me 

mixture .s filte ed by usmg a filter aid such as Hyflo Super-Cel or the like. From the resulting filtrate ml 

eracL' T 1 f "f . °\T'' ^« concentrate is made wea'k Sc and 

trS^Sr l!t ^Tl- ^""^ ^" ^"^"^""^ so'^*""' bicarbonate solution to 

ZIZh -TT?^ V.^ '.T*'"' "^^ ^^^""'"9 P'^^^^ 293'" vveak acidic and 

Si.nl "S, "'f ^"^"^ "^'^'"9 the extract with water, it is concentrated to obtain a cr^de 

-«ed with Silica gel. subjected to silica gel column chromatography and 
developed with a mixed solvent of chloroform^ethanol-acetic add. The active fraction is collected 
concentrated and then crystallized from chloroform-methanol to obtain crude cryst^ TOs is rJcr^SaS 
to obtain purified crystals of TAN-931 . crystals, i nis is recrystallized 

folloili* Physicochemicaf properties of the physiologically active substance TAN-931 thus obtained are as 

(1) A physiologically active substance TAN-931 which has the following physlcochemical properties- 

1) Shape: yellowish orange or orange solid 

2) fvlelting point: 241-244* C (decomp.) 

3) Elemental analysis (%); 





Found 


Calcd. 


c 

H 


59.59 
3,41 


59.61 
3.33 



3) Molecular weight: 302 (by MS) 
• 4) Molecular formula; C15H10O7 

at 223 nm7 ^^inm ^^=^^^7'" ^P^^^""^ determined in methanol has absorption maxima 

at 223 nm ( 31.100),275 nm ( €. 13.300) and 336 nm ( 6.950). 

7) IR absorption spectrum (the man peaks by KBr tablet method, cm''y 

^"SiI'^.Z^'t^'t^o.^'^''''' 

8) '^C NMR spectrum (75 MHz. dc-DMSO. S ppm): 
th© following signals observed: 

s: singlet, d: doublet 

9) Solubility: 

Soluble: dimethylsulfoxide (DMSO). methanol, ethanol. acetone 
Slightly soluble: chlorofonm. diethyl ether 
Insoluble: water, n-hexane 

10) Color reaction: 

Positive: 2 4^initrophenyihydra2ine reagent. FeCh reagent Toilens reagent. I2, KMnO* reagent 
Negative: Graig Ueback reagent, ninhydrin reagent 

1 1 ) Acidic. Neutral or Basic: Acidic 

12) TLC (carrier: silica gel glass plate 60 Fas*. 0.25 mm. manufactured by E. Merck AG in West 
Germany): 



Developing solvent 



Rf 



chiorofomn-methanoi-acetic acid (20 
ethyl acetate-acetic acid (20 : 1 ) 



2:1) 



0.38 
0.75 



According to 'H and nMR spectra and the like, the chemical structure of TAN.931 has been 
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is carboxyl (ll-i). In general thr^cThoNs use^t?^^^^^^^^ *° "'^ «"^P°"nd (II) wherein R, 

or diluent And. as 'an add for 
^0 hydrochloric acid, sulfuric acid. phChonc Sd Se^^^^^ '""^^anic adds such as 

tr.d,ioroacetic add. P-toiuenesLlLTc S ^ATiik?^^e rcti^^TlV'"' ^ ^fl^oroacetlc acid, 
moles per mole of the compound (ill) TheTactiL ten^rT,.^ ? ^ °^ ^ ^ 

0-C to the reflux temperature of the Lc^hoiTRs OH u"^ °' 
the reaction temperature, preferably, it is abouno mInJJeslo 24 hoSrs °" ""^^^^'^^ ^° 

-~ ^^oxy, („.) can be .rther subjected to 

carboxy. group as described 

them with an amine in the presence of c^boxvi !.h T ^"^^ compounds by reacting 

zotriazole and dieyciohexylcarSodiimTde o ^StTlnTs^eZZTZ S^'- 'H^^'*'' '-'^^^^^y^' 
1 to 10 moles per mole of the starting cornoound HM^ «nri mf !. , ^ "^^"^ ^ °^ ^bout 

amount Of about 1 to 5 moles prrn'oZfTcomp L^d ^TprSr^,:!? ^ 
solvent, for example, dimethylformamide. tetrahydrofuSi dLan! o?^2^1^! 
temperature is about 0 to 60' C and the reaction /m?ilTout rmTnuSs^ 

.ere;::^f:rrs?mrve^.»^^^^^^^ esteriSrofcX group as described 

diazomethane. phenyl diazon^itj!.ane S^vrdfi^^^^^^ ^""'^ ^ diazoalkane. for example, 

interfere the reaConVg.. tetrrySo^rTdJ^TrC^r^^ f?'? to Tl 
the solvent for 3 minutes to 24 hours accordinn tA « [' *° *® temperature of 

amount Of about 1 to S00mo.es perr^oie oT^i^^^^^^^ '^^ '^-^^^-^ --'^ - 

ail^l haiide (e.g.. methyiio^de^eL tdfde'' Teni^ T f * ''^ ^^^-^^^ ^ 

Chloride. methc^ymethyrchloS SromXl meTyl eZretcT!^^^^^^^^ 'T'^' P'^^^V'^^-^thyl 

acetone, etc.). preferably, at 0 to 100' C for abouri m^n.!!l ♦ S u ^^'S- dimethylformamide, 

an amount of about 1 to'lO mo.es per m<^e ofSe compord In '^^ '^^"^^ "-'^ 

s^sTercTrs^blecSS^rhy^^^^^^^ - ^-^'^V. (..-2) or 

amidated carboxy. and R. and Ra arVhydSn ^^^^ ««e^*fied or 

compound (II-2) in a non-aicoho7c Svenf^e T S^L?'! ^"T"^ °« ^'^^°'ving the 

an aqueous solution of an inorgtSc acTd^^^^^^^^ '^LT^^' ^<^'"g thereto 

an aqueous solution of an 7g^cSd' o !^!^' ^1^'*°^'='^'°"*^ d"- ^"ifuric acid or the like, or 

amount of about 1 to 100 mSS L^mo,« nf^^ trichloroacetic add. Usually, the acid is used in an 

^y^^l^X.::^:^:^ - are 

(V-irbreJe:^c°S oTth— TotTetrm^^^^^^^ ^ - «^ - ^V^rogen 



so 




^ OH CHO^=5^ COOH 

or Its salt, the esterificiation expia.ned above with respect to that of the compound („.,, ,an be employed 
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as such. 



t ^'^"'^l'' *° *® co"iPO"nd (V) wherein R„ is eaterified carfaoxyi and is alkvi a/ o^ h 

the compound (11-3) can be employed as such <^yvo wim respect to mat of 

?H Jl^. "'"^ "^'"9 ^« compound (IM) as the stSSng ZZaT 

Upon ail<ylation of the compound (11-3). when about 1 mole of an alkylatino aaent is firstiv reartPd th. 
compound (II) wherein only R^^is alkylated is obtained and then, by reactong wiS iouV^^^^^^^^^^ 
amount of the same or different alkylating agent, an alkyi group which is the s^me S o difS^nt Li ? ' 

° Zrl '"'''°':T "^'^^ -^^'^ngL react-on ^r crpound C^^^^^^^ 

hydrogen and Ro .s alkyI can be produced by firstly introducing a readily hydrolySb7e aiJC, So 
methoxymethyl. etc.) into R. . alkylating with about 1 mole to excess amount rtie same oTj ffJent 
alkylating agent and then subjecting to hydrolysis " different 

s it, «"^POund (IV) is reacted witii an halogenous acid (e.g.. chlorous acid, bromous acid etc ) or 

ei °f halogenation proceed simultaneously to obtl the compound ™te ilfi^ 

meS UsuX" th^Ur " 'T"" ^-^y^roiur^- water, etc.) or^ m^ed olv^^ 

tnereof. Usually, the halogenous acid is used in an amount of about 1 to 10 moles oer moi« nf ^0 

ruTto ^ho^r^'^' "-^^^^"^^ ° '° rrti^n'LeTabirs 

' oref^abrVe 2^1*"^ compound (VIII) or its salt, known oxime formation reaction is employed and. 
Ev!S,^w?'J . compound (Vl) is reacted with hydroxylamine or its acid addition salt (e a 

hydrochloride, etc.) m an inert solvent (e.g.. methanol, tetrahydrofuran. pyridine, etc ) if necessar^ in S 

acetate, pyridine or the like The hydrox^ a^Tne om^^^ 
addition salt can be used in an amount of about 1 to 2 moles per mole of tiie compounrfJ^)^ PreSraSv 
this reaction .s earned out at -20 to 20' C for about 5 minutes to 24 hours ^"'"P^""^ ■ Preferably. 

cinim'!H«?n*°M°*l!f'" conipound (IX). the compound (IX)' or its salt is reacted with N-halogenosuc- 
cnimide (e.g.. N^hlorosuccinimide. N-bromosuccinimide. N-iodcsuccinimide etc ) "a'OSenosuc 

mi^H't^^^J^K''* T'^'' ^ '■"^'^ (^-S- OI^P' *~ane. tetrahydrofuran. water etc) or a 

3nbm^ hT'" "'■"'"'^'^ ''^^ °* ^ a'^"^ («-9- hydrochloric acid sulfuric acid 

hydrobromic acid, phosphoric acid, p-toluensulfonic acid. etc.). 

The N-halogenosuccinimide is usually used in an amount of about 1 to 10 moles oer mote of fh« 

Next the process for producing derivatives of the compound 2 Is further illustrated 

the c^mSunds 2" 3T5 ^TLT'^'"^J-S^'*'^^'^ °' '^"^ -ch as 

me compounas 2. 3. 4. 5 and tiie like is carried out. for example, as follows- 

ai^JL2l =°'"P°""«^ reacted with a diazoalkane. for example, diazomettiane. phenyl 

mSvdlTr!' !? °'' in a solvent which does not interfere the react on (e g 

tetrahydrofuran. dioxane. ettiyl acetate, acetonitiile. etc.) at about O'C to ttie reflux temDeTat^re nf 
50 solvent used according to the reactivity of the reagents. ^ ^ ^ 10 me reflux temperature of the 

lithii.m^Lr'%'?*"^ compound is converted into an alkali metal salt (e.g.. sodium salt, potassium salt 

ZZ.VnT^ "'h"" °'?^'' '^"^^ "^'"^ trietiiylamine. N-mefliy ^pendTne N N- 

dimethyleniline. pynd.ne. lutidine. etc.) and reacted with an alkyI halide (e.g.. metiiyl iodide eWtodiie 

55 chlo^i Tf • "^'T^"^^' P-^-t^^tybenzyl bromide, pivaloyloxymethyl chloride, metiTo^meSyi 

"rVf^arnurt^V^^^^^^^^^^^ N.N-dime.y.acet^ide. acetone, etc.) ^tToTJ 

(B) The amidation of the carboxylic acid starting compound can be carried out by converting the 



40 



45 
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acav, an,i* compoand. active este, w «U Ito ' ^ anhydride. 

s *™e™: eX^^^^ ^/-f or t.e .i.e. As acid ani,yd..e. 

aliphatic carboxylic acid (e.g! aceUrac^ pilaifacTv^^ ""'^^^"^^ ^^'^P''^^^ ^ 

mixed anhydride composed of an ^S^Sc carb^xlnf ^^^^^^^^^ 

anhydride or the like. As the active aS SmpounT L? ^ " "1"'°"= ^**=->' =y-"metric acid 

imidazole, pyrazole. 4-substitutermfd^d9 dTmeTv^v^^^^^^ '^^'"P'^' ^" ^""'^^ ^vith 

w As the act,ve ester, there can ^rSriate^Z^r^^^^^ 1' '^«"^°*ia2ole or the like, 

propargyl ester. 4-nitrophenyl Vstr^JSitroohe^vr^^^^^^ Tl', '"^^^'^^^'^V ^s^^ cyanomethyi ester. 

used so (e, as it dees Z interfered r^a-ST ^ °' ^ 

suc^ji 'tSrdir '2,^e" S"/eSn^r.rrir'- r - — 

halogenated hydrocarbons such as chlomferm hi^? u ' ^"""^ ^ ^^''^ and the like 
bons such as benzene "lentil Ze '^^'^^^^ 

dimethy,acetan,ide and the like and niSes such ^ acetyl th."!". '*'!!:<'^"^-^y^^orm^'<^e. N.N- 

alone or in combination thereof. Although the reac^o^ t«r^o ! ''^ used 

as the reaction proceeds, usually *e reactionTclSn '"^"^'^ ^P^-^*"^ ^^9« 

60 -C. The reaction t,me varies ^epenJ^^rupo" reason ZlnT' 'f *° « '° 

^ount of salt, reaction temperature solvent aSS the »S ^ *® ^^"9 compound, the ' 

about 5 minute to several tens houl "^^^'y- ^^^^^^o" completed within 

a ^.SVuS:^^^^^^^ react ^e staring compound with 

methy, iodide, hexy. iodide' chloromXrr^eS^I et^L' or '^T ^'5^' 
carried out in a solvent under basic condiflons ^ for evln, f ?^"" This reaction is 

acetone and the like can be used as the solvent As tS^ ZJ T^ ' '^''^^''rotvran. dimethylformamide. 
or hydroxide of an aJkali metai sucT Z^^um ^t^iuT uf^^'^ ""."^ ^'^P'^' « ^^^^nate 

triethylamine. In this reaction, prefer^y me^S^^^ ^ ^^^iary amine such as 

mole of the starting compound and J" n^e^JJ^n ^ « ^" ^"""""^ °' ' '° ^ '"^'^^ 

preferably about o'C to the reflux ternpSe^e reaction temperature is 

conditions but usually, it is about 30 minutertol4 hours '^'^^ depending upon the reaction 

.a SriTc^rrL^r:^^ .TdrrZin7ri:^Tr^^^^^^ p— 

interfere the reaction (e.g.. methanol. teSydror^ oySne ^c^T^ ^ "'"^'^ 
sodium acetate, pyridine or the like. Usually TeTeacTn "^^ necessary, in the presence of 

temperature, preferably, about 0 to 20*0. The reaoe^is u.J? ''^^ ^ *° r««"^ 

excess amount per mole of the starting compound ^ °' ^ '"^'^ °r ^ ««« 

andf .X— di ii:;^r~n?s^r rxid^^^^^^ - 

chlonte. sodium bromite or the like in a solvent whicS^oes no inSJe ° thT^aTt^^^^^^ " 
inert^ol^Tnt^^rorP.lcrP^:^^^^^^^ in an 

;::gr is'^SeT ^ ^^^-^ rr-— ^^^^^^^^^^^^^ 

(e.g.. sodium salt potassium salt lithium s^t S StS vl^ 1 ^'^ "^^t^^ 
magnesium salt etc.). salts w-th inorganic o' omtic Les^^ ^'"^ '"^^^'^ ^^-S- 

ethanolamine salt etc.). salts with inorganic or oroanic adds t^" Wethylamine salt. 

ganic or organic acids (e.g.. hydrochloride, sulfate, phosphate. 
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acetate, tartrate, citrate, maleate, etc.) and the like 

andirh^bSrcf"L^!'"'^"^ specifically illustrate in vitro human placenta aromatase inhibitory activity 
and inhibibon of estrogen synthesis in rat by the compou?^d^of the present invention. 

Experiment 1 

In vitro aromatase inhibitory activity 

Preparation of human placenta microsome: 

The method of F. A. Thompson ef ai. [J. Biol. Chem.. 249. 5364 (1974)] was partly modified Namelv 

H?K°-'' ^''"^^ '^'^^'^ '° remove me attached mem^an'e 

Tm T.nH n n^ M H K*"'" ^"^ ""^'^ with scissors. To the finely cut tissue was adde^ 

2 ml of cold 0.02 M phosphate buffer containing 0.25M sucrose (pH 7.4) per 1 g of the Bssue and the 
mixture was homogenized with Polytron homogenizer (30 second x 3. n ice). Ven L mi^^ w^s 

mJrnLiVnl^? ^ ^ TT^^' '^'"'""9 ^ microsome fraction. The 

^ ^ r - o'"^^ ""^^ suspended in 1 ml of the above phosphate buffer per 10 g of the placenta and 
stored at -80 C. Upon use, it was diluted 5 to 6 times. " g or tne placenta and 

Determination of aromatase activity and inhibitory activity: 

The method of F. A. Thompson et al. [see above] was partly modified as follows 

(140 000 dpm) Ni?PHfSoai\Sn?i"'"l^^^^^ <^ ''^ PH]-androstenedicne 

Ir nAf ° '"^J-^"'^ ^® microsome (20 ul ) and a solution containing an inhibitor 

Znr^J . ^ T T^^'^"^ ^* ^ ^ t° ^''■s detemiination. t3H]-HaO was formed by 

the r« H ''^^'^'^ S'''" (0-25 ml) to remove 

r ^'^^-f^^^ centrifugation. to the supematant (0.2 ml) was added scintillate (3 ml) and 

Tl^n^^Z"' " ^°'"P^"9 obtained fay addition 

iLZT^^ J'^T °? '^'^'^ *^ -ti^o"* addition Of any 

inhibitor, an inhibitory rate (o/o) was calculated. The effectiveness was expressed by the concentration which 
was required for inhibiting SO-/, of the enzyme activity at the substrate (androstenedione) concen^aton o5^4 

The results are shown in the following table. 
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Compound 
No. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
12 

13. 
13 

2i 
15 

16 

17 

I£ 
27 



Aromatase Inhibitory 
Activiry ICso { ug/ml ) 



5.2 
7.0 
4.3 
80.8 
12.5 
6.7 
4,8 
6.8 
5.2 
8.8 
6.1 
8.3 
6.3 
6.3 
7.8 
42.6 
31.9 
6.3 
4.8 
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Inhibition of estrogen synthesis in rat 

expel^S.'""""'°" °' ^^^^'^ ''^ 1 (^AN-931, was studied by the folfowing 

admr^rirrtSe^oCn^^^^^^^ Z "'t'^ T "^^ °^ groups were 

the doses Of 25. 50 and iS mX S 4 day^^^ tZo^^'T"^^'""' ^"bcutaneously at 

2) were administered 0.2 ml oTo 2% aum i^i^^!^ f " °' 9™"P« ^ ^n^^ 

compound on the third 6aT£ertLtcn<^Z^TT^T f'"^ "^^^ ^'"'"istration of the 

serum gonadotropin (PMSG) was aSSsterd ^the St. °' ^^''^'^ P^^"^* '"^^^'^ 

initiation of the test, ie raJ J^B ^^^Zt^J^ TJJT^^^^ O" day after 

syringe containing heparin Mer SnSfuSn ^^.1?. ""^^ ^^"^'^'^^ '^^"^ ^"^a with a 

•eve. was detem,Ld by radto immmoS f^^^^^ "'^^'"^ estradiol-17 0 

freed from connective tissue ^d fte i^e^d weSfed ' rtn^T', ^^"'"^^ ^^t. 
o;.e^p.armaco.ogic3. aCVity. ^ZZ:S:^^^ ^^^^^ 
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Table 1 



Compound 


Oose 
(mg/kg/day) 


Weight gain 

(g) 


Tissue weight 


Plasma estradiol 
17-B level (pg/ml) 








Uterus (mg) 


Ovarium (mg) 




Control 1 

Control 2 (PMSG) 
4.0HA 


100 


22.6 ± 1.7 
20.2 ± 2.7 
22.2 ± 1 .5 


28.9 ± 3.2 
95.4 ± 9.9 
85.9 ± 13,0 


13.4 ± 1.7 
37.2 ± 5.7 
28.4 ± 7.9 


25.6 £ 13.6 
778.7 £ 224.1 
149.6 £ 76.7— 


TAN-931 


25 
50 
100 


18.8 £ 1.6 
20.6 i 3.2 
20.4 ± 2.1 


108.4 ± 15.6 
89.4 * 30.8 
66.3 ± 38.0 


24.2 £ 6.2— 

16.4 £ 6.4— 

14.5 £ 1.5— ^ 


312.8 £ 192.4^ 
80.8 £ 64.2— 
50.2 £ 23.5— 


Student's t-test 





*p<0.05, 
-p<0.02, 
■~p<0.01, 
— p<0.001 



against PMSG-group 



Among the compounds (I) of the present invention, those wherein A is formyi and X is hydorgen (1-1), 
for example, the compound 1_ significantly lowered blood estrogen level raised by stimulation due to PMSG 
administration. 

Thus, the compounds (1-1) have a potent aromatase inhibitory activity and. therefore, they can be 
advantageously used for prevention and treatment of estrogen dependent diseases such as breast cancer 
endometriosis, endometrium cancer, benign breast diseases, prostatomegaly and the like as well as for 
control of conception. Further, toxicity of the compounds (l-l) of the present invention is low. For example, 
when the compound 1 was administered to male mice (4 weeks old) subcutaneousiy. the acute toxicity 
(LDso) was not less than 800 mg/kg. 

In addition to oral administration, the compounds (1-1) can be administered parenterally such as by 
injection,, or locally such as by local application to the skin, mucosa, vagina, rectum and the like. 

The dosage is varied according to diseases to be treated and routes of administration. However. In the 
case of treatment of breast cancer, for example, a daily dose of 0.01 to 400 mgA^g, preferably. 0.1 to 100 
mg/kg is administered orally or parenterally to an adult patient 

For oral administration, they are prepared in the fonm of capsules tablets, syrups, powders and the like. 
Depending upon a particular dosage form, in addition to the active substance, it can contain suitable 
additives or raw materials for producing drugs which are used in conventional pharmaceutical compositions, 
for example, excipients. binders, disintegrators, lubricants, colorants, flavors, stabilizers and the like! 
Examples tiiereof include starch, sucrose, fructose, glucose, mannitol. sorbitol, precipitated limestone! 
crystalline cellulose, carboxy-methylcelluloso, • dexti-in. gelatin, gum arable, magnesium stearate, talc* 
hydroxypropylmethyl cellulose and tiie like. 

For parenteral administration, tfie active component can be used by dissolving or suspending in a 
conventional diluent (aqueous or non-aqueous earner). Examples of dilutents include physiological saline 
solution. Ringer's solution, aqueous glucose solution, alcohols, glycols, amides, glycerin, fatty acid 
glycerides, fats and oils derived from animal and vegetable, paraffins and the like. Further, the pharmaceuti- 
cal compositions can contain otiier additives such as emulsifiers. suspending agents, soiubilizers. 
stabilisers, preservatives, sootiiing agents, isotonicities, buffers. pH adjusting agents, colorants, coating 
agents and the like. These pharacetutical compositions can be prepared by conventional metiiods. ' 

Furtiier, the compounds of the formula (I) otiier than the compounds (1-1) are useful as intermediates for 
synthesis of the compounds (1-1 ). 

The following Examples further illustrate the present invention in detail but are not to be construed to 
limit the scope thereof. In the following Examples, %*s of the media compositions are % by weight^volume. 



Example 1 

Peniciiliuni funiculosum No, 8974 sfrain (IFO 32076. FERM BP-1873) which had been sufficientiy grown 
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Example 2 



20 



25 



10 pH 3.2 and ihen axlraaed wio, ethyl aceaMTi luSx 2^ " ""^ 

. 2, ^: rs^~:™re;^ r 

The combined ethyl acetate layer was washed with water f5 liters ra/anH^L f 
oily crude substance o^ ThJ ^ m Z [ ^ ^ ^ 3). and concentrated to obtain an 

: 0.5 2 hters -7:1: 0.5. 2 liters) to fractionate into 1 liter portons ^ "* '° ^ ^ 

obta^^T.r°i:;is'of rrn^^^^^^^^^^ ^r^r^-^ chiorotor.™ to 

chloroform-mathano. to Obtain orange%ry^aLTrSmpou?d Ml ^e gr^^ recrystallized from 



30 



35 



40 



Example 3 

Synthesis of the compound 2 



reaction mixlure was concSa TivneS L M JJS ""-Perature tor 30 minutes, me 

Elemental analysis for C1GH12O7, 



CaJcd.: 


C. 60.76; 


H, 3.82 (%) 


Found : 


C. 60.72; 


H, 3.78 (%) 



*H NMR (ds-OMSO, 5 ): 

3.91 (3H. s). 6.30 (2H. d). 7^8 (1H. d). 7.74 (1H. d). 8.04 (1H, d). 9.95 {,H, s). 10.50 (1H. br.). 11.45 (2H. br.) 



SO 



Example 4 



55 



Synthesis of the compound 3 



The compound 1 (1.0 g) was dissolved in dim ethy if orm amide (DMR and to the sQi„+io« 
sodium bicarbonate (1.12 g) and chloromethyl methyl ether (MOMC^ o^"*5 TUe r,^^^^ 
room temperature. After 1 .ou. the reaction mixture was diluted with eSyTa'ltMS^^^^^ 
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IS 



hydrochloric acid, water and then saline solution, dried with anhydrous sodium sulfate and concentrated to 
dryness. The residue was subjected to column chromatography on silica gel (50 g) and developed with 
chlcroform-methanol (20 : 1). The fractions which showed a single spot were concenfrated ^d SllizS 
from chloroform-n-ttexane to obtain yellowish orange crystals of the compound 3 (810 ma) 
Elemental analysis for C 17H14.O8. - 



Calcd.: 


C, 58.96; 


H, 4.07 (%) 


Found : 


C. 59.02; 


H, 4.08 (%) 



'H NMR (ds-OMSO. 5): 

?fL^^out' ^"f "^^^ ^-^^ ^-^^ 9-97 (IH. s>. 10.52 (1H. br. s). 

• ' •*ht ^^pi. Dr. s) 



Example 5 



20 



25 



Synethsis of the compound 4 

The compound 1 (400 mg) was dissolved in DMF (4.0 mt) and to the solution were added sodium 
bicarbonate (445 mg) and benzyl bromide (0.236 ml). The mixture was stirred at room temperature. After 
reaction for 8 hours, the reaction mixture was diluted with ethyl acetate (50 ml) and washed in turn with IN 
hydrochloric acid, water and then saline solution. The ethyl acetate layer obtained was dried, concentrated 
and crystallized from ethyl acetate-n-hexane to obtain yellow crystals of the compound 4 (427 ma) 
Elemental analysis for C22 Hi s O7 . - ^ y^' 



30 



3S 



Calcd.: 


C. 67.35; 


H. 4.11 (%) 


Found : 


C. 67.15; 


H. 4.29 (%) 



'H NMH (ds-DMSO, 5 ): 

brT iT^%H'^bn^^' 7-35-7.55 (5H. m). 7.78 (IH. d), 8.07 (IK d). 9.96 (1H, s). 10.51 (IH. 



Example 6 
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Synthesis of the compound 5 

The compound I (100 mg) was dissolved in DMF (1.0 ml) and to the solution were added sodium 
bicarbonate (61 mg) and hexyi iodide (0.244 ml). The mixture was stirred at room temperature. After 
reaction for 17 hours, ethyl acetate (20 mi) was added to the reaction mixture and the reaction mixture was 
washed With 0.5 N hydrochloric acid, water and then saiine solution, dried and concentrated. The resulting 
'''if^J:'^^*^^ ^^'^ subjected to column chromatography on silica gel (5 g). The column was developed 
wrth chloroform-methanol (40 : 1) and the fraction showning a singel spot was concentrated and crystallized 
from ethyl acetate-n-hexane to obtain yellow crystals of the compound 5 (88 mg). 
Elemental analysis for 621 H22O7, 



Calcd.: 


C. 65.28; 


H, 


5.74 (%) 


Found : 


C. 64.98, 


H, 


6.05 (%) 



'H NMR (ds-DMSO. 5 ): 

S";.^'- ■'■^"^•^ ^-^^ m). 4.32 (2H. t), 6.30 (2H. d). 7.28 (IH. t). 7.75 (IH. d). 8.02 (IH 

d). 9.35(1 H.s). 10.47 (1H.br.). 11.43 (2H.br.) im. ay. o.u^ (in, 
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Example 7 



Synthesis of the compound 15 



70 



The compound 1 (50 mg) was dissolved in methanol (5 ml). Trifluoroacetic acid (0 1 ml) was added to 
BementaJ analysis for Ci s Hi 2 O7 . — 



/5 



20 



25 



Calcd.: 


60.76; 


H. 3,82 (%) 


Found : 


60.76; 


H. 3.77 (%) 



NMR (ds-DMSO, 5 ): 

T '-'^ (^H. ^-61 (iH. d). 10.59 (1H. 

ElementaJ analysis f or Ci a H 1 s Os , — 



30 



35 



40 



Calcd.: 


C, 60.00; 


H. 4.48 (%) 


Found : 


C.. 60.30; 


H, 4.58 (%) 



45 



NMR (de-DMSO. 5 ); 

7^6 ;?H":.t,oS'a"H.tr:iS"iH\',i,"'"' * «■ * 

siKa gel (10 g) and the column was developed with cliIorofomi-nietnanol.acetlc add (20 ■ 1 ■ 0 si Srt™. 

^^^^^^ 



50 



Calcd.: 


C. 60.76; 


H. 3.82 (%) 


Found : 


C. 60.60; 


H. 3.87 (%) 



NMR (ds-DMSO. S ): 

3.82 (3H. s). 6.30 (2H. d). 7.28 (1H. t). 7.84 (IH. d). 8.18 (1H. d), 9.98 (IH. s). 11.42 (2H. br.) 



55 



Example 8 



Synthesis of the compound 16 



20 
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.arhl^^ J MOT '■" ^'^^ ^^•'^ '"'J ^""^ »° were added potassium 

carbonate (127 mg) and chloromethyl methyl ether (MOMCI) (70 ul). The mixture was stirred at room 
temperauire. After reaction for 1 hour, the reaction mixture was diluted with ethyl acetate (3oll) wihed " 
subie^^ To T. f ""'^ concentrated. The crude crystals this obLnS we e 

fSh, wLh r" ";^°"'^'°9^^P^y °" and developed with ethyl acetate-n-hexane (1 I) 

1 ^ ""^'^ ""^"'^'^ ""^ concentrated. TTie residue was crystallized rorn 

etfiyl acetate-n-hexane to obtain yellow crystals of the compound 25 (273 mg) 
Elemental analysis for C2oH2o09. — 



10 



IS 



20 



25 



Calcd.: 


C. 59.41; 


4.99 (%) 


Found : 


C. 59.41; 


H, 4.96 (%) 



NMR (ds-DMSO. 5 ): 

7:2 ;?h: .t^sr(fH^?'7ir(f:^S2 (?h"; b;:,=" 

ootal^n^°^^«"1 ^.."J"' "^^^ dissolved in acetone (2.0 ml) and to the solution were added 

^^ Zr Z Tr ^ ? ""^^ "^"^^^ ^^^"''e'^ -ith heating for 1 

hour. After completion of reaction, the reaction mixture was filtered. The filtrate was dissolved In THF (2 0 

wlTli^ !;Vn V aV^ '""^.^ ] " ^^'^ (0-5 The mixture was heated with stirring on a 

««hlS , *® '"'■'^"^^ with ethyl acetate (30 ml) 

SiS^H r """^ '^''"^ concentrated, "me crude crystals thus obtained were 

subejc ed to column chromatography on silica gel and developed with chloroforni-methanol-acetic acid (20 
Lh . 7f<=^°"s^ which showed a single spot by TLC were concentrated to dryness and crystallized from 
ethyl acetate to obtain pale yellow crystals of the compound 16 (51 mg) crysiaiiizea irom 

Elemental analysis for CtsHiaO?, — 



30 



3S 



Caicd.: 


C. 60.76; 


H. 3.82 (%) 


Found ; 


a 60.71; 


H, 3.99 (%) 



'H NMR (ds-DMSO. i ): 

12.56 OH br)^^"* ^'^^ ^■'^^ ^"^^ ^-^2 f^"' 



Example 9 



40 



Synthesis of the compound 17 



45 



50 



The compound 24 (ICQ mg) was suspended in acetone (2.0 ml) and to the suspension were added 

w^S^'irnTSn-?^ )• ^^^ted with stirring on a 

water bath at 70 C. After 2 hours, the reaction mixture was filtered and the filtrate was concentrated The 
oily residue obtained was dissolved in THF (2.0 ml) and 1 N hydrochloric add (0.5 ml) was added* The 
mixture was heated with stirring on a water bath at SO* C. After reaction for 1 a hours, the reaction mixture 
was diluted with ethyl acetate (30 ml), washed with water and saline solution, dried and concentrTtLd [o 
dryness. The residue was crystallized from ethyl acetate to obtain pale yellow crystalls of the compound 17 
(oi mg). — 

Elemental analysis for Ci7Hi*07, 



55 



CaJcd.: 


C. 61.82; 


H, 4.27 (%) 


Found : 


C, 61.66; 


H. 4.32 (%) 



^HNMR (de-DMSO. 5) 

\23qIih:sI^ ^'^ ^'"^ ^'^^ ^'^^ ^-^^ ^''^ 9-97 (1H, s). 



21 
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Example 10 



70 



75 



Synthesis of the compound 18 



hours, the reaction rriixture was fi i'eranf L LL^ w^^^ '^""'^^'^ ''^^""S" ^^^^^ ^^A"'' 2 

dissolved in THF (2.0 ml) and i N hydrochlorij^^^^^ "^"^^"^ ""^^^-^^ were 

heated with stirring at 50' C for 7 hours Sr^„fn^«in of* *° "T^® -"'^"^e was 

in ethyl acetate, washed in turn \^r^TLS^Z^° ,1 ^^^"^ d'^^olved 

Obtained was subjected to co.urc;:SmatogUtyr^^^^^^ VnT^'^T- 1'' '^"'^^ '""^^^^ 

methanol-acetic acid (40 : 1 : 0.5) Fractions whirh /hnwoH , ^ developed with chloroform- 

dryoess. The residue was crystal ized tTerj^^^^^^^^ h ^'"^^^'^^l^^'^ <=°"«'=ted and concentrated to 
compound ^8 (56 mg). ^^^^tate-n-hexane to obtain almost colorless crystals of the 

Elemental analysis for CsHisO?, 



20 



2S 



Ca/cd.: 


C, 62.79; 


H. 4,68 (%) 


Found : 


C. 62.57; 


H. 4.67 (%) 



NMR (dg-DMSO. 5 )• 

3.62 (6H. s). 3.70 (3H. s). 6.71 (2H. d). 7.41 (1H. t). 7.75 (1H. d). 7.98 (1H. d). 9.95 (1H. s) 

Example 11 



30 



35 



40 



Synthesis of the compound 20 

pota2:mTa^rte-(rm"gf a:d"d?m^^^^^^^^ »° -P-'on we. added 

water bath at 60 'C. After reaction foTfhnnrJ h ^ ^® """^'^ *'^^«<^ stirring on a 

concnetrated to dryness. ^) S^^J^die was aSd^fhr^'"?. "'^^^^'^ '^"^ ^'^^^ was 

material was dissolved in ery. a^?rteT20 ^^^^ 

concentrated to dryness. The Ld^TJl^l^Tf^^^ '^ri^*^ 
the compound 20 (91 mg). crystallized from ethyl acetate to obtain pale yellow crystals of 

Elemental analysis for C19H18O7. 



Calcd.: 


C. 


63.68; 


H, 5.06 (%) 


Found : 


C, 


63.80; 


H, 5.06 (%) 



NMR (ds-OMSO. 5 )• 

« 3.62 ,6H. s, 3.7, OH. 3.a, <eH. * 6.7, «H. d,. 7.« „„. ,, 7.76 „H, aOO OH. «. 9« „H. s, 

Example 12 



50 



ss 



Synthesis of the compound 6 

The compound 23 (400 mg) was dissolved in DMF f4 0 ml) and t« 
tnethylamme (195 m ). monomethyiamine hydrochloride fga mni i^vrirT K ® '^^'^ ^^'^^ 

and dicyclohexylcarbodiimide (DCC 284 ma) T^e mix^rf '"9>' ^ -^^^'^^benzotriazole (HOBT. 187 mg) 
2 hours, the reaction mixture Sas c:,uTe'd^?ti: eCSe^e TsHo^'a;?^ T '^'"''^ 

filti-ate was washed in turn with 2% aqueous soidum bicartonS iol^n Sj jJf TL"^'!. ^« 

water and s.ine solution (40 ml, and concentrated to'Tr^rrTbJ^^n 2.1 ^^'^ll^T^^^^ 

22 
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crystals wero dissolved in THF (8 ml) and to the solution was added 1 N hydrochloric acid (2 ml) The 
mixture was stirred at 50 C for 16 hours. The reaction mixture was diluted with ethyl acetate (100 ml) 
washed m turn with water and saline solution, dried over anhydrous sodium sulfate and concentrated The 
residue was crystallized from chloroform-methanol to obtain yellow crystals of the compound 6 (193 ma) 
Elemental analysis for CisHisNOe, - 



Caicd.: 


60.95; 


H, 4.16; 


N. 4.44 (%) 


Found : 


C. 60.78; 


H. 4.17; 


N. 4.44 (%) 



'H NMR (ds-DMSO. 5): 

2.81 (3H, d). S.29 (2H. d). 7.27 (1H. t). 7.60 (1H, d). 7.89 (1H. d). 8.63 (1H. q). 9.89 (1H. s). 10.27 (1H br) 
1 1 .44 (2H, br.) 



IS 



Example 13 



20 



25 



30 



Synthesis of the compound 7 

The compound 23 {300 mg) was dissolved in DMF (3.0 ml) and to the solution were added 
dimethylamme hydrochloride (86 mg). triethylamlne (147 ul). HOBT (141 mg) and DCC (215 mg) The 
mixture was stirred at room temperature. After reaction for 2 hours, the reaction mixture was diluted with 
ethyl acetate and filtered. The filtrate was washed with aqueous 2% sodium bicarbonate solution (30 ml) 1 
N hydrochlonc acid (40 ml), water (30 ml x 2) and saline solution (30 ml), dried and concentrated The 
crude crystals obtained was dissolved in THF (6.0 ml) and 1 N hydrochloric acid (1.5 ml) was added' The 
solution was stirred at 50 C. After reaction for 16 hours, the reaction mixture was diluted with ethyl acetate 
(50 ml), washed with water and saline solution, dried and concentrated. The resulting resiude was subjected 
to column chromatography on silica gel (30 g) and developed with chlorofomi-methanol (40 : 1) Fractions 
which showed a single spot by TLC were collected and concentrated to dryness. The residue was 
crystallized from ethyl acetate-n-hexane to obtain yellow crystals of the compound 7 (235 mq) 
Elemental analysis for Ci 7 Hi s NOs . 



35 



Caicd.: 


C. 82.00; 


H, 4.59; 


N. 4.25 (%) 


Found : 


C, 62.12; 


H. 4.81; 


N, 4.40 (%) 



'H NMR (ds-OMSO. S ): 

40 i'^J ^-2^ <2H. d). 7.15 (1H. d). 7.26 (1H. t). 7.47 (1H. d). 9.87 (1H. s). 10.30 (1H. 

br.), 11.47 (2H. br.) 



45 



SO 



55 



Example 14 



Synthesis of the compound 8 



The compound 23 (100 nng was dissolved in DMF (1.0 ml) and to the solution were added n-hexylamine 
(46 ul ). HOBT (47 mg) and DCC (71 mg). The mixture was stirred at room temperature for 2 hours The 
reaction mixture was diluted with ethyl acetate (20 ml) and filtered. The filtrate was washed with aqueous 
2% sodium bicarbonate solution (10 ml), water (10 ml x 2) and saline solution (10 ml), dried over anhydrous 
sodium sulfate and concentrated to dryness. The crude crystals obtained (125 mg) was dissolved in THF 
(2.0 ml) and to the solution was added 1 N hydrochloric acid (0.5 ml). The solution was heated with stirring 
at 50 C. After 17 hours, the reaction mixture was diluted with ethyl acetate (20 ml), washed with water and 
saline solution, dried over anhydrous sodium sulfate and concentrated. The residue was subjected to 
column chromatography on silica gei (5 g) and developed with chloroform-methanol (40 : 1). Fractions 
which showed a single spot by TLC were collected, concentrated and crystallized from ethyl acetate-n- 
hexane to obtain crude crystals (108 mg). The crude crystals were recrystailized from chloroform to obtain 



23 



n 
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paie yellow crystals of the compound 8 (74 mo) 
ElementaJ analysis for Ca , Hza NOgT 



10 



Caicd.: 
Found ; 



C, 65.44; 
C. 65.04; 



H. 6.01; 
H. 5.75; 



N. 3,63 (%) 
N. 3.74 (%) 



NMR (de-DMSO. 5)- 



Example 15 



75 



20 



25 



30 



Synthesis of the compound 9 

tooV^:^s"'szz td^r^ ~ --p-c^ a «,e 

H08T (141 mg) and DCC (215 mg). The mixture waTLlnL "^^'^ ^"^^"^ aJlylamine (Tgm ). 

mixture was treated according to Lsl^^^^;'^^!l,S.!^°^ temperature for 2 hours. The reaction 
residue was dissolved in THF (6.0 ml)^d TThl^o^Hf ^^^'^ "^^ ^es"'«ng crystalline 

stirred at 50* C for 16 hours. The iT^T^^rJ^^ZT^Z f " i'- ' ""'^ 3o'u«on w2 

:n Exan^ple 14 and fractions which showedTsin^ie scot bv r??'"^ *° """""^^ ^ ^^^"''^-^ 

dryness. The residue was crystallized from eS acetl n^hl ""T ~"«=entrated to 

compound 9 (208 mg). ^^^^ ^cetate-n-hexane to obtain yellow crystals of the 

Elemental analysts for CgHisNOs. 




H. 4.43; 


N, 4.10 (%) 


H. 4.56; 


N. 4.18 (%) 



'H (d€-DMSO, a ): 



Example 16 



4Q 



45 



50 



Synthesis of the compound 10 

'^^^^^^^~neT^^^^^ to the solution were added HOST (141 

was^eated according to the same mX^iTr as Ss2^ ^£^0.^ ^ "^^ ^^^*=«on mire 

8. The resulting crystalline residue was dlsJ^Z TTHF^^'^^,^ T.'^^''''"^^^^ 
hydrochloric acid {1.5 ml). The solution was h^S with ILno ,. Ji '° ^^^^ 1 N 

was t-eated according to the same manSr 2 clescnbe^Tn^^I ' , ^ J!' "^^ '"''^^e 

smige spot by TLC were collected and concentrated to drA^"S^'^f'" '^■f"'' ''^'^^ ^'^^v.ed a 



55 



Caicd.: 


C. 62.97; 


H. 4.99; 


Found : 


C. 62.68; 


H. 5.12; 



N, 4.08 (%) 
N. 3.96 (%) 



'H NMR (de-DMSO. S ): 

1.19 (6H, d). 4.12 (1H. m), 6.29 (2H. d) 727 HH n 761 Mw 

u;. /.27 (IK t). 7.61 (IH. d). 7.91 (1H. d), 8.43 (1H, d), 

24 



9.89 (1H. s). 
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10.25 (1H, br.). 11.43 (2H. br.) 



Example 17 



to 



15 



Synthesis of the compound 1 1 

(91 Jll ThSbt M§ ""^J nf.l"°'^'^ ° '"'^ *° ^l^^ ^°'"«°" were added morpholme 

^1.6 ul ) HOBT (141 mg) and DCC (215 mg). The mixture was stirred at room temoerature for 2 hours 

''"^'"'"^ '° « described in iCVT/f^^^^^^^^^ 

syr,thes.s of the compound 8. The resulting crystaJline residue was suspended In THF (8 0 n^) and to Se 
Z^rZ. r?aL''''' I'' '^y^^-chioric acid (1.S ml). The mixture was heated with stirring aTso"? or^6 
hours. The reacton mixture was treated according to the same manner as described in Examoie 14 and 
h^t>ons wh,ch Showed a sinlge spot by TLC were collected and concentrated to d^ ness T^TrZ^le ^s 
OTrstall-zed from ethyl acetate-n-hexane to obtain yellow crystals of the compound lT (236 mat 
Elemental analysis for CiaHtyNO?. — 



20 



2S 



Calcd.: 


C. 61.45: 


H, 4.61; 


N. 3.77 (%) 


Found : 


C, 61.1 6; 


H, 4.71; 


N, 3.55 (%) 



'H NMR (dc-DMSO. S ): 

3.3-3.8 (8H. br.) 6.28 (2H. d). 7.16 (1H. d). 7.26 (1H. t). 7.48 (1H. d). 9.88 (1H. s), 10.32 (1H. br.). 11.47 (2H. 



Example IS 



30 



35 



40 



Synthesis of the compound 12 

mn.^^ (300 mg) was dissolved in DMF (3.0 ml) and to the solution were added HOBT (141 

reason m S?™ t ^ '"^^^ '""^'^^ ^^^'^ ^ temperature for 2 houl 

IhhZ ?m h h I. ^""^ ""'y ""^^ suspended in THF (6.0 ml) and to the suspension was 

added 1 N hydrochlonc aad (1.5 ml). The suspension was heated with stimng at 50' C for 15 hours tS 
reaction mixture was treated according to the same manner as described in Example 14 and fractions which 

from'lv. r ?! ^^'^ ~"«"^ated to dryness. TTie residue wa^ 0^4^ 

from ethyl acetate-n-hexane to obtain yellow crystals of the compound 10 (243 ma) 
Elemental analysis for Ci s H, 7 NOc . — » a/- 



•«6 



so 



Calcd.: 


C. 64.22; 


H, 4.82; 


N, 3.94 (%) 


Found : 


C. 63.78; 


H, 4.69; 


N, 3.85 {%) 



'H NMR (ds-DMSO. S ): 

1^^7t2H."!,r.)^'^^^'^"" ^'^^ '^'^ ^-^^ ^-^^ ^-^^ ^-^S dH. br.), 



55 



Example 19 



Synthesis of the compound 13 



ni3^n.'°Mon^"Mj? ""5^ ^^^^'"^^ ^'^'^ ^^'^ *° ^^^^ sdded p-toluidine 

(113 mg). HOBT (141 mg) and DCC (215 mg). The mixture was stirred at room temperature for 2 hours 



25 
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suspension was added 1 N htdrachlorS^ S f75^m^^ '"'f"'^'' ^'-^ *° 

hours. The reaction mixture wr^u^^d wTh Jhyl acLlT wS^fn" T 'f"*'" "'"^ '"^"^ ^ 
anhydrous sodium sulfate and concentrated S rS? ""^^ ^^""^ '^"^^ over 

Obtain yellow crystals Of the impound (2^^ '"^ ^^^^"'^^^ ^"^Vl acetats-n-hexane to 

Elemental analysis for C22H17NOS, — 



10 



IS 



CaJcd.: 
Found : 


C, 67.52; 
C, 67.18; 


H. 4.38; 
H. 4.20; 


3.58 (%) 
N. 3.52 (%) 



NMR (ds-DMSO. 5): 



Example 20 



20 



25 



50 



35 



Synthesis of the compound 14 

..)"oVc^Tii 2?d° sxetvire^r^^^^^ r r ^:e""r ^^^^ ^'^^^ ^^^^ ^^^^ 

waT:= r :sus"i;-r.ri^^ csr anT«,t:r.? «r.°t: 

sulfate and concenJated to ^,i?a cr^SS^^ ^"^^^^^"^ 

the solution was added 1 N hXchlonT?Jw ?i fmn tJ^ f!-"^"^ "'^^ "^"'^ ^^-O ^ 

hours. The reaction mixture ii'once^^^^^^^^ W J^d'^r' ^""^ 

subjected to column chromatography TMa GTcnlSp n^^^ 

Chemical Company Umited JaLi 30 mil ahL 1 <^°°-200 mesh, manufactured Mitsubishi 

developed with 20% me^Jot^d frac^L 1 1 h"^ ^'^ ^^l"'"" was 

^^^^ 

Bemental analysis for CsHz, NOsCI*0.5H2O. m« ^ i^o-t mg>. 



Caicd.: j C. 54.62; 
Found : C, 54.73; 


H. 5.31; 
H. 5.43; 


N. 6.70; 
N, 6.66; 


CI. 8.48 (%) 
CI, 8.40 (%) 



'H NMR (ds-DMSO. J): 



45 



Example 21 



50 



55 



Synthesis of the compound 19 

dimeZa^r r Jo^ (^^^^^^ ^^^^ - ridrj^jr f r 

resulting crude cry^ls Te!^ Tb^dT^ ^k^^ ^. ^ ^'"^^^'^ °' "'"PO""^ 7. The 

chlorofom^-methanouy^ V Sns w^^^r V T °" 

centrated to dryness.^he risidL^ waJ J^f 'n'f ''^ ^""^"^'^ con- 

compound 26 (360 mg). crystallized from ethyl acetate to obtain yellow crystals of the 

ElementaJ analysis for CisHwNOe. 



26 
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10 



IS 



Caicd.: 


C, 


62.97; 


H, 4.99; 


N. 4.08 (%) 


Found : 


c. 


62.74; 


H. 5.27; 


N, 4.37 (%) 



NMR (dc-DMSO. 5 ): 

o'h. (?h.Ti(SS' (rH.tI-"ro2; V"' ^-^^ 

«,«r«^,HHr'n°r'^ - (^00 mg) was suspended in acetone (6.0 mi) and to the suspension 

Z«nfo (133 mg) and dimethyl sulfate (91 ul ). The mixture was refluxed with 

wS^SncenLT^-^ ^!f' ' "'"^"^^ "'^^^^^^ ^^^^ filtrate 

»1 Sr wT« f?d«H th'^'"?^ crude crystals were suspended in THF (6.0 ml) and l N hydrochloric acid 
(1.5 ml) was added. The mixture was heated with stimng at 50* C. After reaction for 13 hours the reaction 
m.xh.re was d.luted with ethyl acetate (100 ml), washed with water and saline solution. driS over anhySous 
Smpound acetate-n-hexane to obtain yellow cS oT'e 

Elemental analysis for CisHtrNOs. 





Calcd.: 


C. 62.97; 


H, 4.99; 


N. 4.08 (%) 


20 


Found : 


C. 62.71; 


K 5.08: 


N, 3.98 (%) 



25 



'H NMR (ds-OMSO. 6 ): 

si^?/.52'{2H.'b;.)''°'' "-^^ ^-^^ ''■'^ ^-^2 (1H. d). 9.91 (1H. 



Example 22 



30 



3S 



40 



Synthesis of the compound 21 

The compound 1^ (100 mg) was dissolved in pyridine (2.0 mi) and to the solution was added 
hydroxylamme hydrochloride (25 mg) with ice-cooling. The mixture was stirred under ice-cooling. After 30 
minutes, the reacton mixture was concentrated to dryness under reduced pressure and the residue was 
suspended ,n ethyl acetate (20 ml), washed with 1 N hydrochloric acid and saline solution, dried over 
anhydrous sod.um sulfate and concentrated. The resulting oily residue (96 mg) was subjected to column 
chromatography on silica gel (5 g) and developed with chlorofomn-methanol-acetic acid (10 • 1 • 0 5) 
Fractions which showed a single spot by TLC were collected and concentrated to dryness. The oily residue 
was cooled w.th ice to obtain crystals. The crystals were washed with chlorofonn to obtain yellowish green 
crystals of the compound 21^ (71 mg). y " 

Bementai analysis for C15H11NO7M.5H2O. 



45 



50 



Calcd.: 


C. 52.33; 


H. 4.10; 


N. 4.07 (%) 


Found : 


C» 52.23; 


H. 3.51; 
- 


N. 4.39 (%) 



'H NMR (ds-DMSO. S ): 

6^9 (2H. d). 7.27 (1H. t). 7.42 (1H, d). 7.70 (1H. d). 10.05 (1H. br.). 11.30 (1H. br. s) 



Example 23 



5S 



Synthesis of the compound 22 

ririia^ compound 1 (100 mg) was dissolved in dioxane-water (1:1. 4.0 ml) and to the solution were 
S«r r« '"fn ^ T^^ ^"^ '^'""^^ mg). The mixture was stirred at room temperature 

After reacton ror 30 minutes, water (5 ml) was added and the reaction mixture was extracted with ethyi 



27 



r 
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acetate (20 ml x 2). The extract was washed with water, dried over anhydrous sodium sulfate and 
concentrated to dryness. The resulting residue was crystallized from ethyl acetate-n^exane to obtain pale 
yellow crystaJs of the compound 22 (82 mg). Elemental analysis for CisHgOgCI 



ro 



Calcd.: 


C. 51.08; 


H. 2.57; 


CI. 10.05 (%) 


Found : 


C. 51.17: 


H. 2.62; 


CI. 9.07 (%) 



NMR (dc-DMSO, ): 

6.26 (1H. d), 7.43 (1H. d). 7.62 (1H. d), 7,95 (1H. d). 10.30 (1H, br.), 10.68 (1H. br.) 13.14 (2H, br.) 



Example 24 



75 



20 



25 



Synthesis of the compound 27 

The compound 1^ (100 mg) was dissolved in DMF (1,0 ml) and to the solution were added 1N 
hydrochlonc acid (0.2 ml) and N-chiorosuccinimide (48.8 mg). 

The mixture was stirred at room temperature. After reaction for 1 hour, the reaction mixture was diluted 
with ethyl acetate (30 ml), washed with water and saline solution, dried over anhydrous sodium sulfate 
concentrated to give crude crystaJs. which were recrystallized from ethyl acetate-n-hexane. 

The compound 27 (96 mg) was obtained as orange-colored crystals. 
*H NMR (de-DMSO. 5): 

6.26 (1H, d). 7.45 (1H. d). 7.73 (1H. d). 8.03 (1H. d). 9.94 (1H. s). 10.50 (1H. br.), 10.71 (1H, br.). 13,02 (1H. 



30 



35 



40 



45 



50 



55 



Example 25 



Tablet (1 ,000 tablets) 



TAN-931 


50 g 


Lactose 


80g 


Com starch 


46g 


Magnesium stearate 


1 9 


Talc 


3g 


Total 


180 g 



According to a conventional manner, granules were prepared by a unifomi mixture of TAN-931 (50 g) 
Lactose (80 g) and com starch (30 g). The granules were mixed with a powder mixture of the remaining 
com starch and magnesium stearate and further added thereto talc powder. After uniformly mixing the 
mixture was compressed into 1 ,000 tablets. 

The tables are administered to an adult patient with breast cancer at the daily dosage of 1 to 10 tablets 
depending upon the conditions. 



28 
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Claims 



1 . A compound of the formula (I): 




wherein Ri is optionally esterified or amidated carboxyl; R^, R3 and R. are the same and different and are 
thereof" ''y*^'^^^"'*"*^"^®^^* carboxyl; and X is hydrogen or halogen, or a salt 

2. The compound according to claim 1. wherein Ri Is cartDoxyi. 

3. The compound according to claim 1. wherein Ri is esterified carboxyl 

4. The compound according to cfaim 3. wherein the esterified carboxyl is carboxyl esterified with C-C. 
alkyi which may be substituted with alkoxy. or araikyi which may be substituted with C-Ca alkoxy 
nitro or halogen. ai'\wAy. 

5. The compound according to claim 3. wherein the esterified carboxyl is carboxyl esterified with C,-Cs 
aiKyi or Denzyt. 

6. The compound according to claim 1. wherein Ri is amidated carboxyl 

^oL'^f compound according to claim 1. wherein the amidated carboxyl is a group of the formula: 
-CONR, ,R,2 (wherein R,, and R.a are the same or different and are hydrogen or optionally substituted C,- 
Cs alkyI); a group of the formula: -CONR.aR,* (wherein R,3 and R,» are the same or different and are 
hydrogen or Cj-Cs alkenyl); a group of the formula: -CONR,sR,s (wherein R,s and R,s together with the 
nitrogen atom to which they are attached form a ring which may contain one or more hetero atoms selected 
from O, S and N; or a group of the fonmula: -CONHR,, (wherein R,7 is optionally substituted aryl) 

8. TTie compound according to claim 7. wherein the ring is morpholino. piperadno. pyrrolidine or 
pipend.no and the substituent of the optionally substituted C-Ce alkyI and aryl is C-Ca alkyI or a group of 
the fomiula: -NR18R19 (wherein R,a and R,9 are the same or different and are hydrogen or C-C, alkyI) 

9. The rampound according to clam 6. wherein the amidated carboxyl is carbamoyl. C-Cs alkylcar- 
mTK°^i aikylcarbamoyl. Ca-* alkenylcarbamoyl. morpholinocarbonyl. piperadinocarbonyl. p- 
methylphenylcarbamoyl or pyn'olidinocarbonyl. 

10. The compound according to claim 1, wherein the alkyi has 1 to 6 carbon atoms. 

11. The compound according to claim 1. wherein the halogen is chlorine. 

12. The compound according to claim 1. wherein X is at the 3 or 5 position in the partial stmctural 
rormula of the compound: 




1 3. Compounds according to claim 1 . selected from the following compounds: 

(a) wherein R, is carisoxyl. R^, R3 and R* are hydrogen. A is formyl and X is hydrogen- 

(b) wherein R, is methoxycarbonyl. Rg. R3 and R* are hydrogen. A is formyl and X is hydrogen- 

(c) wherein R, .s methoxymetinoxycarbonyl, Rj. R3 and R« are hydrogen. A is formvl and X 
hydrogen; ' j ^ 

(d) wherein R, is benzyloxycarbonyl. Rs. Ra and R* are hydrogen, A is formyl and X is hydrogen- 

(e) wherein R, is hexyloxycarfaonyl. R,. R, and R* are hydrogen. A is formyl and X is hydrogen- ' 
f) wherein R. Is methylcarbamoyl. Ra, Ra and R. are hydrogen. A is formyl and X is hydrogen-' 
(g) wherein R, is dimethylcarbamoyl. Ra. Ro and R* are hydrogen, A is formyl and X is hydrogen- 
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(j) wherein R, is isopro7ySrba±, \%'' It,!'^ 'y*'^!"' ^ ^°""y' X is hydrogen; 
(k) Wherein R, is morpholS^SZy^^ fJ.' nd R ^e hlJ^^'"' "l'"' ^"^^ ^ 

(I) Wherein R, is Pyrrolidinocarbonyr R, R^^S r * r^h " ^ '^^^^9^": 

■ (m) Wherein R, is p-methyiphenylcaSi R^* S^n^ T"' ^ '^^'^^9^"= 

hydrogen; ^ ^ ycaroamoyl. Rj. R, and R^ are hydrogen. A is formyl and X is 

hydrogSr'""" d.methylan,inoethy,carban,oy.. R. R, and R. are hydrogen. A is fonny, and X is 
ts hydrogen; ' "<»moyi. is methyl. Rg and R* are hydrogen. A is formyl and X is 



20 



> Wherein R, is carboxyl R, R, anri n =,7^ ^ . ^° ^ Hydrogen; 

(V) Wherein R, is caSSyi r,' i^n ^ h h ""f ''y'^'-°'^y'"""0'"«hyl and xTs hydrogen; 
the partial stmctural formula oTthe compound: ^ ''^ « ^ Position in 
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and is chlorine; and (w) wherein R, is cartoxvi R, R, and R k, h 

position in the partial structural formula ofThe^omp^^^^^^ * ^ ^"""^^ .^"^ ^ the 5 

OR3 



40 



45 



and is chlorine, 

14. A compound of the formula (11): 



50 




(11) 



0R5 



wherein R, is optionally esterified or amidated carboxvl- R,' ann r ' =.r= «, 
55 hydrogen or opticnaily substituted alkyi- Rs is a^Sno , ^ °' '^'^^^"^ 

halogen. ''^'""9 ^ ^ 3 cartion atoms; and X is hydrogen or 

15. An aromatase inhibitor comprising as an active component a compound of the fom,ula (I): 



30 

3NSDOC!0: <tP .0342e65A2_L> 



r 



EP 0 342 665 A2 




(I) 



10 



IS 



20 



25 



htdTotarTcrlllf ^=T'«!f J' T'"^*^" •^^''^'^'^ different and are 

hydrogen or alkyi; A is formyl and X is hydrogen, or a salt thereof. 

n,.>I®' ^ P^'^^f production of the compound of claim 2 or its salt which comprises culturing a 
m croorgan.sm belonging to the genus Penicillium and being capable of producing the compound in a 
culture medium to produce and accumulate the compound and collecting it compouna 

compound ^7^^'' '^""'^^ ^^^^ "^^^^^^ "^^'"^ ^^^'^ the 
ia. The pure culture of claim 17 which Is Penicillium funiculosum PERM BP-ia73. 
19. A process for producing a compound of the formula (11): 



(II) 




OR5 



30 



Wherein R,. .s optonally esterifled or amidated carboxyl; H2 and R3' are the same or different and" are 
hydrogen or opfionally substituted alkyl; Rs is alkyI having 1 to 3 carbon atoms: and X Is hydrogen or 
halogen, or a salt thereof which comprises subjecting a compound of the formula (III)- 



35 



40 




(III) 



COOH 



meTiJli^^ ^ "^^^"^ °' ^ *° ^ ""^ ^® presence of a compound of 

45 RsOH 

7J^T^L^^ '"^ ' ^ ^ ""^^^ ^'^'^'^ con'^'tions, optionally, subjecting the resultant 

to amidaton or estenfication. and further alkylating the resultant. ' j a 

20. A process for producing a compound of the formula (IV): 



50 



55 



OR2 




(IV) 



wherein R, is optionally esterifled or amidated carboxyl; and Ra are the same or different and are 
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hydrogen or alkyl; X is hydrogen or halogen, or a salt thereof which 



the formula (II) 



comprises subjecting a compound of 



OR3- o 



JO 




(II) 



wherein R, is as defined above: Ra' and R3' are the 
-■istrtuted alkyl: Rs is alkyl having 1 to 3 carbon atoms 
Irolysis. 

21. A process for producing a compound of the formula (V): 



substituted alkyl: Rs is alkyl havina 1 to s'earbon It^rT^ ^^"If v ' '^'^^'^"^ hydrogen or optionally 

hydrolysis. ^ ^ *° ^ ^ hydrogen or halogen or a salt thereof to 



20 




(V) 



OR2 CHO 



Rla 



25 



30 




35 



OH CHO 



COOH 



to esterification. optionally alkylation and then hydrolysis 

22. A process for producing a connpound of the formula (VII): 



40 



45 




(VII) 



so 



wherein Ri is esterified or amidated carboxvl- and r 
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the formula (VI): 



(VI) 
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wherein Ri is as defined above: and R2. R3 and R* are the same or different and are hydrogen or alkyi or 
a saJt thereof with a haiogenous acid. 

23. A process for producing a compound of the formula (VIII): 




(VIII) 



wherein Ri is optionally esterified or amidated carboxyl; R^. R3 and R4 are the same or different and are 
hydrogen or alkyl; and X is hydrogen or halogen, or a salt thereof which comprises reacting a compound of 
the formula (VI ): 



20 



25 



OR3 O OR2 




{VI •) 



wherein Ri . R2. R3. R* and X are as defined above, or a salt thereof with hydroxy lamina. 
24. A process for producing a compound of the formula (IX): 




(IX) 



R, is optionally esterified or amidated carboxyl; R2, R3 and R* are the same or different and are hydrogen 
40 or alkyl: X is halogen; and A is formyl or carboxyl. or a salt thereof which comprises reacting a compound 
of the formula (IX) : 



45 




(IX) ' 



50 

wherein Ri , R2. R3. R* and a' are as defined above, or a salt thereof with N-halogenosuccinimide. 
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hydrogen and X is formyl are also disclosed. 
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